The behavior of the observed polarization amplitudes with spatial resolution is a strong constraint on the nature and organization of solar magnetic fields below the resolution limit. We study the polarization of the very quiet Sun at different spatial resolutions using ground-and space-based observations. It is shown that 80% of the observed polarization signals do not change with spatial resolution, suggesting that, observationally, the very quiet Sun magnetism remains the same despite the high spatial resolution of space-based observations. Our analysis also reveals a cascade of spatial scales for the magnetic field within the resolution element. It is manifest that the Zeeman effect is sensitive to the microturbulent field usually associated to Hanle diagnostics. This demonstrates that Zeeman and Hanle studies show complementary perspectives of the same magnetism.
Introduction
The quiet Sun comprises all areas outside active regions in the solar surface, which, it turn, is formed by the network and the very quiet areas inside it, the so-called internetwork. Internetwork magnetism is characterized by an intermittent pattern of positive and negative polarities, revealing a complexity larger than the one present in active regions or even in the network. The presence of a scale cascade for bipolar regions was already suggested by Stenflo (1992) . This cascade apparently goes down to the sub-arcsecond or "turbulent" field that permeates 99% of the photosphere that is not occupied by the kG flux tubes of the network. It is now clear that internetwork magnetic fields are formed by a bunch of mixed-polarity magnetic fields coexisting in a single resolution element (e.g. Sánchez Almeida et al. 1996; Lites 2002; Khomenko et al. 2003; Socas-Navarro & Lites 2004; Domínguez Cerdeña et al. 2006; Orozco Suárez et al. 2007; Martínez González et al. 2008b) . However, all these works had to apply very simplistic models to answer a fundamental question: which are the strengths of internetwork magnetic fields?. This question is of paramount importance to estimate the role of the internetwork on the photospheric magnetism, specially because of the large area that it occupies. Models used to infer physical information from the observed Zeeman signals are usually based on one (or two) magnetic atmosphere(s) embedded in a non-magnetized plasma. This strategy has allowed to put in evidence that internetwork magnetic fields have a preference for hG field strengths and suggests that the topology of the magnetic field is quasi-isotropic (Martínez González et al. 2008b,a; Asensio Ramos 2009a; Bommier et al. 2009) 1 .
Diagnostic techniques based on the Hanle effect model the internetwork magnetic field 1 Note that the overabundance of horizontal fields found in Orozco Suárez et al. (2007) or Lites et al. (2008) is roughly compatible with an isotropic distribution of field vectors, in which the cosine of the inclination is uniformly distributed.
-4 -assuming that it is microturbulent (isotropic below the mean free path of line-core photons).
Within this scenario, magnetic field stregths ∼ 10-100 G (Stenflo 1982) , and ∼ 20-30 G (Faurobert et al. 2001) , have been inferred. A more recent estimate (Trujillo ), based on three-dimensional radiative transfer calculations and state-of-the-art atmospheric models finds mean field strengths as high as B ∼ 130 G. Evidence that Hanle depolarization by a randomly oriented field is indeed at work in the quiet solar photosphere was provided by
Manso Sainz et al. (2004) , though without giving strong constrains on the actual value of B .
Simple models favor a straightforward interpretation of the data and provide an estimate of a (non-linear) average of the distribution of field strengths in the very quiet Sun. Unfortunately, since the field is known to be organized below the resolution element, this structuring escapes to our detection. Obviously, any simplified modeling fails at extracting all the information from such a complex region of the photosphere. One should rely, instead, on a statistical description of the internetwork magnetism (e.g., Sánchez Almeida et al. 1996; Carroll & Kopf 2007; Carroll 2007) .
In this letter, we aim at investigating the nature of internetwork magnetism by inferring the characteristic sizes of magnetic elements. We analyze if they are macroscopic structures, microturbulent magnetic fields, or if different spatial scales coexist in the same resolution element.
The variation with the spatial resolution of the polarization amplitudes we observe with the Zeeman effect gives strong constrains to the nature and organization of these magnetic fields.
Observations
We analyze high sensitivity quiet Sun spectro-polarimetric data of the 
Analysis and discussion
We investigate how the distribution of polarization amplitudes changes with the spatial resolution following two approaches. First, we compare the Hinode data set degraded to different spatial resolutions by adding adjacent pixels. This allows us to study the very same quiet Sun region at different spatial resolutions. In spite of the lower spatial resolution, POLIS and ZIMPOL observations present a better signal-to-noise ratio, thus allowing the detection of fainter signals. In order to complete the picture, we compare all data sets, although it is fundamental to remind that each observation represents the quiet Sun at different times and in different regions of the solar surface.
The comparison of the polarization amplitudes of different data sets is not straightforward. we assume that the signal from each resolution element is the addition of many Stokes Q and U profiles, their probability distribution should converge to a Gaussian distribution accordingly the central limit theorem. Consequently, the linear polarization signal should become close to a Rayleigh distribution. This is compatible with the drop to zero of our observational histograms.
For comparison, we overplot Rayleigh distributions with modes equal to 3.5-4 times the standard deviation of the Gaussian fits for A V . This value is in good accordance with the expected sensitivity difference for linear/circular polarization for the 630 nm lines (Martínez González et al. 2008b ). The inset windows represent the empirical cumulative distribution functions for all the histograms.
Note that, due to the peculiarities of the ZIMPOL instrument, the seeing-induced cross-talk effects are minimized with respect to the POLIS data and gives more confident data, especially when mounted at THÉMIS.
internetwork quiet Sun. The correct interpretation of the quiet Sun should take into account that the magnetic field vector B depends on the scale r and the description has to rely on the complete scale-dependent continuous probability distribution function p(B 1 , r 1 ; B 2 , r 2 ; . . . ; B n , r n ) (e.g., Asensio Ramos 2009b) . If the scale of organization is much smaller than the resolution element, a large degree of cancellations occurs and the distribution of observed polarization amplitudes quickly tends to a Gaussian distribution. Therefore, the Gaussian core of the circular polarization amplitude histogram can be identified with the fields organized well below the resolution element.
The extended tails are thus identified with magnetic elements organized at a larger scale. We calculate a "characteristic size" of the smallest magnetic elements through inversion with a model atmosphere that is formed, in each resolution element, by an isotropic distribution of magnetic field vectors all of them of the same size. With this model we get an upper limit to the size of these magnetic elements ∼10 km, which is smaller than the photon mean free path We acknowledge financial support from the Spanish MICINN through the project AYA2007-63881. Hinode is a Japanese mission developed and launched by ISAS/JAXA, with NAOJ as a domestic partner, and NASA and STFC (UK) as international partners. It is operated by these agencies in cooperation with ESA and NSC (Norway).
